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Fr iR 44 B ER B 3% 3-BER Hr AN S ERRIDE AN IE
TEH HEHR

(RHBTRFENIHLERETHBIRE  TH 214036)

W E LREHROTEEEFEN, HRRESSRURSITRNBEE X —dRZ
HOG 2 WiEE. GPD1 RF Y HOG # AW EERE N, MAREMRA 3-EHHE
W IE K TR T AR K MR R H R o . A BRI P ik R £ B 3 ( Candida glycerolo-
genesis ) Re 5, DNA £ Sau3AT #5385 17 5~ 10kbDNA K B 5% BamHI gk K CIP
b 7 1T 5 W B - KRR AT B B R OB YEpS 1 3E48, LUK AT E DHSe A%, - H iR LR
BHAG S fr AR S R SO, GRS B RbiE, A E 50g/L BAL BRI A E RN 1S TR
XFE(LT 0601 HE4T T i — 25 %58, #1L T 0601 BF & B YEpOS01 # 7 YEpS1 BIFRICH AJ
BLINEE Saccbarvmyces cerevisiae642 W BT H GPD1, GPD2 ﬁ%@mﬂ%%ﬂfﬂﬁ%ﬂﬂjﬁ‘]
3 [ERURTE, 70 B R B iR 2 B fE B0 2R PO MU 3K 3-BRRR Hh i L B SRR

4 CHW RS, B H B AR, W

S¥E 9395 TRERAED A XWES  0001-6209 (1999) 04-0321-26

BT I G AR, T K B A B K T P LA R e S T Y 4 R I R

FE 1) P 1, 28 B3l ot & R A0/ B AR B BB SR IR PR A A R RR R — R 1. BT AR A
A R A PN PR U A pH RIS IR B S AR X AR E L B E A
TREN K 2 B S = A RV A R R B R IE R, ik, 85T HB IR
A M LA A/ SRR ESREN T RIS BERERT . BRAMNEER
HEAEEE KBS e, SEBRES BEBAMER - TR NS B
ﬁ“‘”\ﬁ%@:—iﬁﬁﬁmﬁé“”\ziﬁg(@.}%ﬁ‘?ﬁ\Hﬁﬁ\ﬁ'ﬁﬁﬁﬁﬁﬂﬁmﬁﬁ)“ﬂ%o
Heb KIS O REHBEY, KB, BT A IA R & TR R R R R
BRABSEENEEEMMEERRL Y,

e B4 MO Gb TR R SR e, AR A MR HENBEE, X %%
s H R R 48, Bl HOG & 2 i #1151, HOG 2 B W EE AT EEN
PRS2 #1 HOG1, N EE M RIES B R R KT 0%, CRTEY HOG R EH
BE# GPD1# CTT1, GPD1 B4 i3 —f NAD" 4R #i¥E 3-8 82 H nhi fix 5 A8 (GPDH),
CTT1 HESBRET AT T.AE Y SR REEemEL". BEH GPDI
e R T I el o A M P 3- B v B LB EE S K TR |, RO MR H e
%[1810

AR IE Candida glycerolgenesis Hil A g SRR — K 3-BEE H MR
BHREEEY TR,
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1 #EFr &

1.2 HHSHN
7 ST 3 R A B ATOR AR 1,
® BHEfREN
Table 1  Strains and plasmids
P 1 0 1 i # 4RI * i

Strain and plasmid Genotype Source
€. glwerolgenesis A Bgp g
S, cerevisine WIN3-1A WATa fer wura trp bis ade can 1-100 Dr. Hobmanni 171
8. cerevisiae392 T W303-TA{202) gpd 1A TRPI Dr. Hohmenn! "
8. cerevisiaed 82 W303-1A MATa gpd 1A TRP1 hoglAlI TRPI Dr. Hohmann!'™
8. cerevisiae642 W303-1A(202) gpd 1AL TRPL gpd2A:  URA3 Dr. Hohmann!'7"

) supEdd AlacU169 ( @80 lacZAMILS) RsdR17 recAl .
E. coft DH3a endA1 gyrA9 chi-1 relAl Bk w mat
YEpS1 LEUZ™, Amp' EHM niE
YEpG601 LLEU2" , Amp’, GPD gene of C. glywceroigenesis This work

1.2 FHihRLeBEE5 FREES DNA KIS

R 22 B B WL2002-5 Zh il DNA vl &3 SCHk (20 — 21 Thn bl o,
1.3 #feik DNA S4EISH TR K DNA HHIERENRE

DS B RAY SawdAl(Promega) il b 100pg @b e {E DNA, FIEEHEREL
8% 5~10 kb & 10—20 kb DNA F B!,
1.4 BEXEMNHR

1 0 5 BB 0K DNA 55 DNA L 2:1 B4, MAERE MR T4 £
(Promega) \ATP(Fluka), iR & 5T 15C R ¥ 4h. BERESHHEILERZSKBEHE
DHSa. ¥R EWAERN 100pe/mL A X HFEEH SOB T LR, 37CHEHF 12~14
h IGWEBHILT. BT - 70CHREE 1),
1.5 ZEEXENMSET

RO\ EE SCERR Y 1 RS 100ug/mL EFHFHEEW LB B2 M
Pl B B R IR S B R
1.6 #iE DNA BHI&E

e E KR DNA B 10mmol/ L TE B IFRE, A 0. Imeg/L 1 RNA 85, 37C 0
2h 00N 0. 1mg/L BEEF K F 45C 2418 1h, /KIEF B RS, DNA B FH 875 I g%
{4F 300W H A BEFE 30s #4 A B G AE 1~ 2kb ) DNA H B, &M X 10pg/ Lo
1.7 EEAXENTRESEE RN
1.8 B2

2 X

2.1 BNEREXEMHAE
DL YEpS] HEfk, M ERE SR ERE S KB E DHSe, MBRERH SXI10° 8
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HVIW DNA

| Partal digeston with Sau 341 P 4

* Partiion on sucrose gradient

|

Collect 5~10 kb fragment
10~20 kb fragment

Mix and ligation with T4 ligase

Transfomning competent £, co DHEc
Coliecting and pooling the transformants

Store at -70°C

1 ZATEMHNESRE

Fig.1 Procedure for construction of gene bank

B:Bum Hi; E:Eco RI; HiHind M P:Psr [ 3 8:8al 1 .

HE R, HeEgeEREI/MKY S 10000k, FAX N={l1-P)/(1-0)ilH
FrEsEmEA T By PRHMEE—B DNA FREXEDTHMAILE, [ BiEAF B
EHESERNABKEME, N ARATE S, NTE 6—10kb DNA B B EE TFE$,
& H—HH DNA FIE 9% MBF(p=0.99), FIREMNEHETRHEHL N TX10°,
W, MBI ERE CEESCEEEEN = MRS WL2002-5 E—HFEEEN T
B,

MERACEPHIR - X REE, EFMEAYFEEN LB TR LIRAM, VI HKE
100 M HETNEAMEFEFEZHINESTEFEEY LB PR EEF RER 9%
MEBEESHETEEREIRD. BEFCTE Gl 4 20 M REFERRUR A DNA, 28K
LS ERAFTING DNA (9 FUR, #i A DNA F BR/ME 6~10kb,
2.2 EHHREMERE - HETREEEXANTEE

WMEIHERET WSRMAEHRR, RIFEFE S. cerevisiae6d42, % 10 #LE LI
3, EHRERELT 15 the M EMNHGTTOSEE, RAFEHILFEFTH his, ade EFGH
B BUERIC, T leu F FEEEG BARICH KA. B, AL THEE S 50e/L RILGHF
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FH PR, M S. cerevisiae642 REE, RIARFKGHEITRIET S. cerevisiae642 FIE
ARMRNMBEHEAF RIS ARE BRI MR AHRBER, XNHELFHH
0601 FHITTH—H L. BHILT 0601 Fr & R IBAF 5N E. coliDHS« 3B 1k
F 001, S H AR FETRAMEE, FRER, BT 001 §FFFKNAR 17kb 1
KL, A B SME DNA R /N R 10kb(E 2), #— W R R FE AN S. cerevisiae642
(gpd1A.gpd24), BRI FORRE W BR i T GPD % Bk 25 28728 T0 5 B0 49 55 5 JE 44 B8R
H(E 3), RACRM R EA = H ML RE -H R S EERE, S EAR
¥ %4 YEp0601,

B3 S. cerevisiac6d2 B ICHE AL FH % 5 4L
Bt

Fig.3 Examination of osmosensitivity for S. cerevisi-

ae642 and its transformants growing on SD plate con-
taining 50g/L of sodium chloride

1. S. cerevisiaeW303-1A; 2. S. cercvisiae642 +
YEpS1;

3. S. cerevisiae642 + YEpU601; 4. S. cerevisiac642.

B2 FALT 001 B d BB vk B i

Fig.1 Agarose gel electrophoresis of recombinant
plasmid‘{mm transformant 001

1.ADNA/Hind [l ; 2. YEp0601/ BamHI.

3 Wb

3-BEBRH b 40 M R 4 (CH VB AR ) AE Y0 & BT L%, B GPD1 EE MK IFR
SEESGHREMERRERN =&, 3 H, gpd14 RARVA £ 08§ {E 2 5%
REKEKFENHM, Bk, BFARESHFES 1% GPDH EED, §if,
Hohmann 2§ B B2 3t 720 W BE £ GPD2 2, GPD1 #1 GPD2 1 [7] ik 2 5228 ] 40 A
EREEBEREHENHEE ERBRE (R AERE). GPD EREFHN 3-BEH MBS
B, WEEELHHARERTHBER B NEZELREN BB E W, yEME SR
A R FE VR RS B AR A HOG1.PBS2 & GPD1 ZE TR S MM = EHFES
AR EEENGEAYS, RI1EHBBERES GPD1 Ml GPD2 3 [ Wik 4 5848 Bk 5 Th it
AT i B 2 B A B o (R S o TR LR 3B H I R R A RS R, R R
BlRREE Y GPD BE % HOG 4 HE. B, HOG BT S —EELER
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GPP2 TR R h s e 2], GPP H[H %9 3-BEER H b BEenE, M s f2 (L 3-BefR 5l iR
wmEHR . SHEN, A% HOG ##Z2iIRE K GPD2 ¥ GPP1 RE M E LW B
s A XM TRE N AR RS BRI KB AR P RS
& 3HAr I E ACER H A M E B TR R REGE H A d i, |OTHX
B P RE Y e o L B B AR 3- AR R i A A R AT W SR RE TR A BT R HOEE
WL (B 7T, LA S P e (B 24 B RS T AT Ay THLER SR P TR AR 2 BEBE Y 8L (%
WREMHFNEE.

BN AR Ry BB PR K 2 Stefen Hohmann 1+ AR ME T 25 (BT B
W2z 3 s H I I S REER S R S T AR SRR K B A R B R R R M E A iR i
i, FrIbEGE .

2 £ X ™

[1] GsonkaL N, Hanson A D. Annu Rev Microbiol , 1991, 45:569~-606.

[2] Csonka L N. microbiol Rev, 1989,53:121—147.

{3] Wyn Jones R G. Recent Adv Phyochem,1984,18:55~78.

[4] Yancey PH, Clark M E, Hand S C et al. Science, 1982,217:1214 ~22.

[ 5] Christian ] HB, Waltho J. J Gen Microbiol, 1961, 25,97 ~102.

[ 6] FEpstein W, Schultz $ G. J Gen Physiol, 1965,4%::221~234.

[ 7] Mareson H R, hastings J W. Appl Environ Microbiol, 1979,38: 178~ 180.

[8] Measures ] C. Nature, 1975, 257:398--400.

[9] Gloux K, le Rudulier D. Arch Microbiof , 1989,151.143~48.

[10] Larsen P L, Sydnes L K, Landfald B et af. Arch Microbiol, 1987,147:1~7.

[11] Imhofl J D F. FEMS Microbiol Rev, 1986,39:57 ~66.

[12] Brown A D. Simpson ] B. J Gen Microbiol, 1972,72.589~591.

[13] Blomberg A, Adler L. Adv Microbiol Physiof , 1892, 33:145~212.

[14] Mayer W H, Varela ] CS. Mof Microbiol,1993,10,253~258.

[15] Berwster ] L, De Valor T. Dwyer N C et al. Science, 1993,259:1760~63.

[16] Blumer ) K, Johnson L g. TIBS, 1994,19:236~ 245,

[17] Albertyn J, Hohmann S, Thevelein ] M ez al. Mol Celf biol, 1994, 14:4135--4144.

[18] Nevoit E, Stahl U. Yeass, 1996,12:1331-37.

[19] FIE#:, FE4, FEE . HEWFEHR, 1999,39(1).68 74,

[20] Rose I} M Broach R J. Cloning genes by complementation in yeast. In:Guthrie C, Fink R G ed. Guide to yeast ge-
netics and molecular biology, Califermia: Academic Press, Inc., 1991,195~229.

[21] Sambrook, ], Fritsch E F, Maniatis T. Molecular cloning-a laboratory manual, 2nd Cold Spring Harbor Laboratory
Press, 1989.

[22]1 [to H, Fukuda Y, Murata K et al. J Bacteriol, 1983, 153:163 — 168.

[23] Beggs] ). Nature, 1978,275:104~109.

[24] Norbeck J, Polman A K, Akhtar N ef al. Biol chem 1996,271:13875~81.

[25] Bjorkqvist S, Ansell R, Adler L et al. Appl Environ Microbiol, 1997, 63: 128~132.

© HPERE R T FrEATIBE S RERER  http://journals. im. ac.cn




326 twm = #Wm ¥ M 39 %

CLONING OF A GENE ENCODING CYTOPLASMIC
GLYCEROL-3-PHOSPHATE DEHYDROGENASE FROM
CANDIDA GLYCEROLGENESIS

Wang Zhengxiang Zhuge Jian
( Schoof of Biotechnology, Wuri University of Light Industry, Wuri 214036)

Abstract The response of the yeast Saccharomaces cerevisiae to osmotic stress is to synthe-
sis and accumulate the glycerol in order to increase the internal osmolarity and this response is
controlled by the high-osmolarity glycerol (HOG) response pathway, whose important target
gene is GPD1. The increase of the activity of glycerol-3-phosphate dehydrogenase by over-
expression of GPD1 gene can increase the glycerol yield greatly. In this study, a gene encod-
ing cytoplasmic glycerol-3-phosphate dehydrogenase of Candida glycerolgenesis was cloned
out by inserting Sau3Al-generated chromosomal DNA fragments into the Bam HI site of a
yeast-E. coli shuttle vector, YEpS51. Fifteen transformants were isolated on a supplemented
minimal medium containing 50g/L of sodium chloride from the constructed C. givcerol-
genesis genomic library by using genetic complement approach. The recombinant plasmid,
YEp0601, from transformant 0601, possessed the genetic markers of YEp51 and was able to
restore the osmotolerance of S. cerevisiue642(gpd 1A, gpd2A). These indicated that a gene
coding for cytoplasmic glycerol-3-phosphate dehydrogenase of C. glycerolgenesis was success-
fully cloned out.

Key words Candida glycerolgenesis, Glycerol-3-phosphate dehydrogenase, Cloning
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